Cryopreservation of the mouse ovary inhibits the onset of primordial follicle development.
The cryopreservation of ovarian tissue has been reported to affect the development of preantral follicles. However, the effect of cryopreservation of ovarian tissue on the development of primordial follicles remains to be elucidated. This study was conducted to evaluate the effect of cryopreservation on the development of frozen-thawed mouse primordial follicles. One-day-old mouse ovaries were cryopreserved by either slow-freezing or a vitrification method. The development of primordial follicles was evaluated histologically and also with markers for follicle development such as: GDF-9, inhibin-alpha subunit and ZP3 in fresh and frozen-thawed ovaries cultured for five days. The proportion of apoptotic and necrotic areas was analyzed in fresh and frozen-thawed ovaries at one and five days after culture, in order to examine the viability of ovarian cells that influence primordial follicle development. The development rate of primordial follicles was significantly lower in slow-frozen and vitrified ovaries than the fresh controls after five days of in vitro culture (P<0.05). The mRNA expression for all developmental markers was slightly decreased in the frozen-thawed ovaries; this difference was not significant. The proportion of apoptosis was significantly increased in the slow-frozen and vitrified ovaries compared to the fresh ovaries at one day (P<0.05); however, there was no difference at five days after culture. The proportion of the area of necrosis was significantly higher in slow-frozen and vitrified ovaries compared to the fresh ovaries at one and five days after culture (P<0.05). Our preliminary data suggest that ovarian tissue cryopreservation using slow-freezing and vitrification methods inhibits development of primordial follicles. This may be caused by the death of ovarian cells through apoptosis and necrosis after cryopreservation.